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Material and Method

5
Experimental facilities 6 This study was conducted at a field site of the Duolun Restoration Ecology Experimentation and Carex duriuscula CA Mey. Total vegetation cover was relatively sparse, ranging from 85 to 90%.
4
Annual plant biomass production at the site was c.400g C m -2 year -1 (Li et al. 2004 ). where T is the soil temperature at 10 cm depth (°C), and R S10C (the basal rate of R S ) and 3 Q 10 (the increase in R S for every 10°C increase in temperature) are fitted from regression 4 analyses. Rs was then calculated for each temperature measured and averaged on an annual 5 basis.
6
The temporal correlation between SWC and soil temperature ensured very good fits in all 7 treatments between the temperature-only driven soil respiration models and the measured fluxes
8
( Fig. S3 ), increasing our confidence in the interpolated total annual soil respiration. were determined concurrently with soil sampling by a special coring device for the determination 5 of bulk density (volume = 100.0 ml).
6
Quantification of priming effects on decomposition of native soil organic matter require that 7 the latter can be measured, which is unfortunately not possible in situ in the presence of From equation (1) we obtained equation (2):
The term TOC Final is measured at the end of the experiment. In the control treatment (no 21 litter added), the term C Litter is null and we can therefore estimate the term C Root using the 22 difference in the  13 C between the C 3 grasses and the C 4 soil using equation (3).
where  13 C Final is the  13 C of the total organic content at the end of the experiment,  13 C Root 2 is the  13 C of the roots produced during the experiment and  13 C Native SOC the  13 C of the C 4 soil 3 organic carbon before the experiment. The term SOC Final is substituted by (TOC-C Root ) following 4 equation (2) without litter amount. Thus, we obtained equation 3'
Extrapolating root production in the C 4 soil cores to the C 3 soil hinges on the assumption 7 that no differences in root growth occurred. Because we observed only small differences in root 8 production across all sampled plots (different litter addition), we assume that root production was 9 similar in all plots, including the C4 plots (Table S1 ).
10
Then the C Litter term of equation (2) was estimated using equation (4), based on the 11 difference in  13 C between C 3 -Litter and the soil originally cover by C 4 vegetation.
where  13 C Litter is the  13 C of the litter added. The term SOC Final is substituted by (TOC-
14
C Litter -C Root ) following equation (2) . Thus, we obtained equation 4'
This approach implicitly assumes that litter mineralization rates were the same in the C 3 and 17 in the C 4 soil. The main driving factors of controlling the microbial community structure,
18
biomass and activity and in fine the mineralization are temperature, moisture, nutrients 19 availability and interaction with soil texture. Soil temperature was equivalent in both soil as well 20 as soil moisture (Fig. S2) . Moreover, we adjusted the SOM, N and P content of the C 4 soil (by diluting with sand) to the values measured in the C 3 soil. Hence, nutrient availability was 1 equivalent in both soils. The textures of the two soils were also quite similar, inducing similar 2 interaction with clay. Microbial biomass, microbial community structure and microbial activity 3 were measured (see details below) in both soils and no significant differences were observed 4 between C3 and C4 soils at any treatment (Table S1 ). Finally, isotopic method used here to 5 evaluate the SOC formed from litter decomposition was evaluated using litterbags methods (see 6 details below) and no effect of the method was detected by the Duncan test at any treatment (Fig.   7   1 ). Given the high similarities between the soils for the main driving factors controlling the 8 mineralization we are convinced that the relative patterns reported below are robust.
9
Finally, using equation (3') and (4') in equation (2) we were able to estimate the final SOC Decomposition of added organic matter 14 To check the estimation of added litter decomposition using isotopic techniques, we also The non decomposed litter was oven-dried at 65°C and C content of the added organic matter weight equivalent) of soil using a procedure described by Bossio and Scow (1998 to detect the effects of plant litter addition on root production, soil microbial biomass C, soil 18 microbial activity, ratio of fungal to bacterial biomass, annual soil respiration, decomposition of 19 native C and of added plant litter, R S10C and Q 10 . Multiple comparisons were also performed to 20 permit separation of effect means using the Duncan test at a significance level of P < 0.05. We 21 used a nonlinear least square fitting to determine the temperature response of R S .
22
The corrected Akaike Information Criterion (cAIC) was used to determine which function 23 was best suited to fit the priming-microbial biomass relationship:
where n = number of samples, k = number of parameters in the functions, and RSS = 3 residual sum of squares, calculated as:
where y i is the observed respiration and f(x i ) is the respiration predicted by the models.
6
The corrected Akaike Information Criterion is to be preferred when n is small, as in our 7 study with only 5 replicates and 5 different treatments. We found that linear functions were best 8 suited. Therefore, linear regressions were used to relate plant litter inputs to annual soil 9 respiration, and priming of soil organic matter decomposition to microbial biomass C. 
Results
12
Our methods to estimate priming in our experiment were based on two main assumptions: that 13 root production and litter decomposition were equal in the C3 and C4 soils. Root production was 14 easily measured in both soils using the modified in-growth core technique (Lund et al. 1970 ).
15
Table S1 clearly shows that the assumption of equal root growth was respected, since no effect of 16 soil on root production was observed. Furthermore, we modified the C4 soil to obtain 17 characteristics as close as possible to the original C3 soil. As a consequence, soil microbial 18 biomass, activity, as well as the microbial community structure were not significantly different
19
between the C3 and C4 soil (Table S1 ). Although we did not measure litter decomposition 20 directly, the fact that these three variables did not differ between the different soil types made us 21 confident that litter decomposition also was equivalent in C3 and C4 soils. We therefore consider 22 that the two important assumptions underlying our method used to estimate priming were valid.
In addition to the support for the basic assumptions, we also compared the calculated litter 1 decomposition rates using the isotopic method with those calculated with the more traditional 2 litterbag method. Both methods give similar results (Fig. 1) , with no effect of the method used on 3 the decomposition rates estimated for any treatment.
4
Higher plant litter inputs clearly resulted in larger microbial biomass and stimulated 5 microbial activity (Fig. 2a, 2b) . At higher litter inputs, fungal phospholipid fatty acids (PLFAs) 6 increased relative to bacterial PLFAs (Fig. 2c) , which was primarily attributable to increased 7 fungal abundance; bacterial PLFAs were only marginally altered (Table S1 ).
8
Total annual soil respiration increased substantially (at P < 0.05) and linearly with 9 increasing plant litter additions (Fig. 3a) . Across all treatments, roughly half of the added litter progressively became the preferred substrate for microbial decay (Fig. 4 ).
14
As plant litter inputs increased, also mineralization of SOM was enhanced; i.e. plant litter 15 additions primed the decomposition of SOM (Fig. 3b) . Adding 480 g C m -2 of plant litter primed show that across a large gradient in litter addition, priming was linearly correlated with total 2 microbial biomass (Fig. 5 , Table S2 ). 
18
In agreement with this hypothesis, the priming responses observed here were associated with 19 enhanced microbial biomass and activity at higher plant litter inputs. However, this hypothesis 20 alone fails to explain the absence of a linear relationship between litter inputs and priming effect 21 intensity (Fig. 3b) , for which other mechanisms must come into play.
22
In addition to the stimulation of microbial biomass, microbial activity and priming of SOM the second mechanism becomes more important at higher litter inputs, explaining the non-
12
linearity of the priming response to litter additions.
13
The relative shift in substrate use from SOM to plant litter coincided with a relative shift in in decomposition rate of the native soil organic matter relative to the control (i.e. priming).
21
Numbers alongside the arrows represent the efficiency of the priming effect, i.e. the increase in litter) to the increases in heterotrophic respiration between different amounts of added plant litter.
5
The increase in heterotrophic respiration with litter inputs in the low treatments was supported 6 for 50% by both priming and decomposition of the added litter. In contrast, the increase in 
